The most prominent form of gender discrimination in the labor market is the gender gap in wages. Using the Wage Structure Survey, a firm-level data set, we study the gender wage gap in Turkey. We concentrate on formal employment as this is the jurisdiction of the Labor Code in Turkey. Although women earn 3% less than men on average, a wider look reveals important differences along the entire wage distribution. There is virtually no gender gap at the lower end of the wage distribution. More surprisingly, women seem to earn about 5 percent more than men at the top. Using quantile regressions which allow the study of the gender gap along the entire wage distribution, we find that women actually earn 8 percent less at the median. Moreover, at the high end of the wage distribution women earn 4.5 percent less than men once we control for differences in basic labor market characteristics such as education and labor market experience. The decomposition results reveal the unexplained part of the gender wage gap is actually larger than that observed in raw data.
Introduction
The gender wage gaps have been elaborately studied in many countries around the world to reveal gender discrimination in labor markets. Earlier studies on the gender gap in wages focus on the differences in mean wages. More recent research has concentrated on studying the gender wage gap along the entire wage distribution to reveal important patterns. In most countries women earn less than men at the top of the distribution. Researchers have attributed this finding to glass ceilings women face. Technically, glass ceilings exist when the gender wage gap at the 90 th percentile exceeds the reference gap by at least 2 percentage points. At the other end of the distribution, the gender gap widens in many countries as well, pointing to sticky floors. A sticky floor effect exists when the 10 th percentile gender wage gap exceeds the reference gap by at least 2 points. Following this strand, we study the gender gap along the wage distribution in Turkey to analyze the existence of sticky floors and glass ceilings. The labor market in Turkey has a dual structure, i.e. there is a formal and an informal labor market. In the formal labor market, social security taxes are paid, the minimum wage is binding and the labor code dictates "equal pay for equal work'' . In the informal labor market, the employees are not registered at the Social Security Institution and the employers are not bound by the labor code. We choose to focus on the formal labor market in Turkey to study the gender wage gap given that "equal pay for equal work'' should be binding in this segment of the labor market and try to analyze whether a gender wage gap persists in spite of this legal regulation. We use data from the 2006 Wage Structure Survey, collected at the firm level by TURKSTAT.
At about 3 percent, there is a small but significant gender wage gap in the formal labor market in Turkey. However, gender differences in wages are not uniform across the wage distribution. Figure 1 plots the gender wage gap at different percentiles. The gender wage gap seems to fluctuate around zero at the very low end of the distribution. In other words, sticky floor effects are not observed in the raw data in Turkey. The gap increases to about 6.47 percent at the median. Surprisingly, we observe a sharp decrease in the gender gap at the top of the wage distribution. It even changes sign around the 90 th percentile. To clarify, the gender gap becomes negative 6.49 percent at the 94 th percentile. That is, the data indicates that men may actually be earning lower wages than women at the very top of the wage distribution.
Why does the gender gap vary so drastically along the wage distribution? The usual explanations may apply. We know that men and women in the labor market have different characteristics that may underlie the gender wage gap, such as education, labor market experience, tenure. We also know that labor market returns to these characteristics may differ. In other words, the labor market may not treat these characteristics equally across genders. Lastly, both the characteristics and the returns may change along the wage distribution. Furthermore, the extent to which characteristics and returns change may depend on gender.
We conduct the analysis in three steps. First, we run quantile regressions along the wage distribution, assuming that the labor market returns do not vary by gender. We find that the differences in characteristics between men and women hide a larger gender gap in wages. Even under the assumption that the labor market returns are the same, when we control for basic characteristics such as education and age, the gender wage gap becomes wider all throughout the distribution. At the median, women earn less than 8 percent of what men earn when we control for basic labor market characteristics such as education and labor market experience. The most striking effect occurs at the top end. Contrary to what the raw data indicates, i.e. that men earn about 5 percent less than women, we find that women's wages are about 4.5 percent below those of men above the 90 th percentile once differences in characteristics are included in the estimations.
Secondly, we run separate regressions for males and females, allowing labor market returns to differ by gender. We find that the coefficients in the Mincerian regressions of males and females are statistically different. Returns to age and education are generally higher for females than for males. More importantly, the gender differences in coefficients increase as we move up the wage distribution.
As a last step, we use the Machado-Mata technique to quantify the contributions of differences in characteristics and differences in returns to the overall gender gap. Machado-Mata decomposition results indicate that the unexplained components exceed the gender wage gap.
Literature Survey
The earlier literature that studies the gender wage gap consists of least squares regressions and Blinder 1 -Oaxaca 2 decompositions. These methods concentrate on the mean of the wage distribution, hence provide a limited understanding of the gender gap. Therefore, several other methods have been developed to study the gender gap along the entire wage distribution and important differences in gender gaps along the wage distribution were revealed.
Albrect 3 are one of the first to study the gender gap along the wage distribution and they use quantile regression and Machado and Mata 4 decomposition techniques. The authors find that the gender wage gap is much wider at the top of the distribution when they control for covariates such as age and education. They also find that the unexplained part of the gender wage gap is considerably large. Following their work, Arulampalam 5 study the gender wage gap for 11 countries in Europe using the quantile regression techniques to study the gender wage gap along the wage distribution as well as the Machado-Mata decomposition technique. They find that glass ceilings and sticky floors exist in many countries. The authors also show the differences in wages due to differences in returns are sizeable and sometimes even larger than the observed gender gap itself. Christofides et al. 6 confirm these findings using data from 27 European countries.
Gender gap in wages has also been studied in Turkey. However, all the studies on Turkey concentrate on the mean gender gap and its decomposition. Ours is the first study that studies the gender wage gap along the entire wage distribution to reveal important differences in gender wage gaps along the wage distribution. Christofides, Louis N., and Polycarpou, Alexandros, and Vrachimis, Konstantinos, "Gender Wage Gaps, 'Sticky Floors' and 'Glass Ceilings' in Europe", Labour economics, 21, 86-102, 2013. 7 Dayıoğlu, Meltem. and Kasnakoğlu, Zehra, "Kentsel Kesimde Kadın ve Erkeklerin Işgücüne Katılımları ve Kazanç Farklılıkları", Metu Studies in development, 24(3), 329-361, 1997. least two thirds of the gender gap is due to discrimination. Gender gap based on data from the Household Labor Force Survey of 1988 is 2 percent according to Dayioglu and Tunali 8 . The same study also uses the Household Labor Force Survey of 1994 and finds a gender wage gap of 15 percent. Further analysis shows that at least half of the gender gap is due to discrimination. Again for 1994, Tansel 9 uses yet another data set, i.e. Household Expenditure Survey, and compute a gender wage gap of 27 percent for the formal and informal wage earners as well as for the self-employed. Tansel 10 concludes that 37 percent of the gender gap can be attributed to discrimination.
Using the Employment and Wage Structure Survey of 1994, Ilkkaracan and Selim 11 find a gender gap of 35 percent. The authors point out that this may overestimate the gender gap in the labor market, given that their sample consists of firm-level data from manufacturing, electricity, gas and water, mining and quarrying sectors. The discrimination component can increase up to 42 percent depending on the controls used.
The closest study to ours is Cudeville and Gurbuzer 12 . They emphasize that the gender gap is not uniform across the wage distribution; however, they restrict their analysis to the mean gender wage gap using a Blinder (1973 ) -Oaxaca (1973 
Ours is the first study on the labor market in Turkey that studies the gender gap along the wage distribution using the quantile regression methodology coupled with the Machado-Mata decomposition. Bodur and Tansel 13 also use the quantile regression techniques, however, they analyze the evolution of wage inequality in Turkey from 1994 to 2002.
Data and Descriptive Statistics
The data used for the analysis in this paper comes from the Wage Structure Survey conducted by TURKSTAT. Wage Structure Survey is a firm-level data set which provides detailed information on workers' wages, workers' demographic characteristics as well as firm characteristics. Since the data is collected at the firm level, it consists only of formally employed workers. As explained above, the Labor Code and hence the clause against gender discrimination is binding only for formal labor contracts. Hence, we choose to focus on formal employment and use the 2006 Wage Structure Survey. It is the largest data set available on employment and also contains detailed industry and occupation information as well as information on administrative posts and collective bargaining. We restrict our analysis to employees working full time, who constitute 99.3 percent of the entire sample. The wages are taken as earnings in November 2006 YTL. In Turkey, a majority of the workers are paid on a monthly basis. So, the dependent variable is the logarithm of gross monthly wage. The wages are measured in November 2006 YTL 14 . Raw data indicates that the gender gap is 3 percent. To get a clear idea of differences along the wage distribution, Figure 2 presents the gender gaps at each percentile. First, concentrate on the graph on the upper left hand side, which is the same as Figure 1 . The gender wage gap starts around zero at the lower tail, and stays there for the lowest quintile, after which it starts decreasing slowly. It reaches its peak of 7.74 percent at the 42 nd percentile and decreases very slowly until the upper tail of the distribution. From the 85 th percentile on, we observe a steeper descent in the gender gap, and it even turns positive after the 90 th percentile. In other words, it seems like men earn less than women at the top of the wage distribution.
Remember women in our sample are more educated than men. In other words, women are much more likely to be college graduates, especially at the top end of the wage distribution. Therefore, they may have higher wages just because the returns to college are higher than the returns to high school. To see whether this may be the case, we plot the gender gap at all percentiles by education levels in Figure 2 .Let us concentrate on the gender gap for college graduates. Observe that it is almost zero at the lower end of the distribution, up to the 5 th percentile. However, it starts increasing consistently as we move up the distribution. Having reached 20 percent around the median, it stagnates at that level until the 70 th percentile after which it increases slightly again. Even though there is a minor decrease around the 85 th percentile, the gender gap barely goes below 20 percent, it even surpasses 20 percent after the 90 th percentile. Clearly, a gender gap exists for the college graduates, is sizeable and persistently increasing along the wage distribution. The gender gap for high school graduates exhibits a similar pattern along the wage distribution, except for the fact that towards the upper tail, the gender gap decreases considerably. A strikingly pronounced figure emerges for the elementary school graduates. The gender gap increases fast as we move up the wage distribution. It reaches 50 percent around the 90 th percentile, and then it drops sharply.
As pointed out above, the raw gender gap indicates that men may be earning less than women. However, Figure 2 provides evidence that women may be more educated than men at the top of the wage distribution and hence enjoy higher wages. In other words, when we control for 15 2 Low LFPR of women in Turkey coupled with high LFPR for college graduates imply that the females in employment are much better educated than their male counterparts. education (and other characteristics), the gender wage gap may possibly change signs along the wage distribution. 
Methodology
Quantile regression techniques have been used for studying the marginal effects of the covariates on log wages at different quantiles of the wage distribution. Quantile regression techniques are based on estimating the q th quantile of log wages, ln(w), conditional on covariates, x. The coefficient vector is the vector that minimizes the sum of absolute errors.
We start by assuming that the labor market returns do not vary by gender, and analyze how the gender gap in wages change along the distribution when we control for certain labor market characteristics. That is, we run regressions on pooled data, containing both men and women. Then, we let the labor market returns vary by gender and concentrate on the gender differences in returns. To this end, we run quantile regressions separately on male and female samples. Finally, we use an appropriate decomposition technique to measure an upper bound on the part of the gender gap that can be attributed to discrimination.
The decomposition technique used in this paper has been developed by Machado and Mata 16 . The Machado-Mata decomposition is a natural extension to the Blinder-Oaxaca decomposition for quantile regressions. Just like the Blinder-Oaxaca decomposition, it holds exactly in this case since the quantile regression is also linear.
Using the Machado-Mata decomposition, we can generate two counterfactual densities: a female log wage density assuming that women had men's characteristics, but were paid as women and a male log wage density assuming that men had women's characteristics, but were paid as men .
The methodology of the decomposition is as follows. (i) Estimate the coefficients m β and f β using the male and female data sets, respectively. (ii) At each quantile, randomly draw 1,000 women (with replacement) and use their characteristics to predict wages using the estimated coefficients, i.e. compute between the predicted wages at each quantile using the newly generated wage distribution and the counterfactual distribution.
Let us reiterate. The Machado-Mata decomposition allows us to generate two counterfactual densities: a female log wage density assuming that women had men's characteristics, but were paid as women f m X βˆa nd a male log wage density assuming that men had women's characteristics, but were paid as men 
Results

The Gender Wage Gap
First, we assume that the males and the females have the same returns in the labor market. This allows us to focus on the gender gap when differences in characteristics are controlled for. Technically, running the quantile regressions on the entire sample, we study the coefficient on the female dummy. Table 2 presents the gender gap at the 5 th , 10 th , 25 th , 50 th , 75 th , 90 th and 95 th percentiles for different specifications. For comparison purposes, we also provide the OLS estimates on the same sample.
The first row marks the raw gender gap at the given percentiles. In the second panel, we report our estimate of the gender wage gap in a regression where we control for basic labor market characteristics: age, age squared, tenure, tenure squared and educational attainment. The gender gap increases in absolute value relative to the observed gender gap. In other words, when we take into account the differences in education levels across genders, we find that the gender gap is actually wider. This finding is in line with the descriptive statistics showing that females in formal employment are better educated. The widening of the gender gap upon controlling for education, starts from the 10th percentile up and becomes more pronounced at and above the median. The gender gap expands from -6.47 percent to -8 percent at the median, from -3.75 percent to -9.21 percent on the 75 th percentile. The OLS estimate also expands sizably, from -3 percent to -7.22 percent. Consistent with Figure 2 , the gender gap turns negative at the top end of the wage distribution. That is, we find that women earn less than men when we control for education. At the 90 th percentile, the gender gap changes sign from 2.21 percent to -6.16 percent, at the 95 th , from 4.99 percent to -4.48 percent. The next step is to include arguably endogenous variables, such as industry and occupation of employment. Industrial or occupational segregation may also be considered as labor market discrimination. However, it is still interesting to see how much is left when all other relevant labor market characteristics are taken into account. When we include industry dummies in the regressions, we can explain a non-trivial part of the gender gap at and above the median. It shrinks by almost half at the median from 8 percent to 4.98 percent and at the 75 th percentile from -9.21 to -5.18. The decreases in the upper part are similar but smaller in size. The gender gap shrinks from -4.48 to -3.70 at the 95 th percentile. When occupations are included in the regressions, the gender gap continues to narrow. Note that at the upper end of the wage distribution, the gender gap seems almost stable around 3.90 percent.
We control for firm size in the next panel of Table 2 . It is interesting to see that firm size explains the gender gap above the median although it widens the gender gap below the median. At the 10 th percentile, the gender gap widens from 1.04 to 1.30 percent. At the 90 th percentile, including firm size in regressions causes the gender gap to shrink from 3.87 to 2.80 percent.
In the last panel, we include controls for administrative posts and collective bargaining coverage. Doing so helps explain the gender wage gap at all quantiles of the wage distribution. At and above the median, the gender gap seems pretty stable at 3 percent.
At this point, it is interesting to compare the first and the last panel of Table 2 . Under the assumption that men and women have the same returns in the labor market, a gender wage gap remains when we control for various labor market characteristics. Including the control variables reduces the gender wage gap at the median, but widens it considerably at the very high end of the distribution. The raw gender gap points to a 4.99 percent higher wages for females whereas the gender gap with all controls points to a 3.11 percent higher wages for males at the 95 th percentile. The differences in male and female characteristics hide the magnitude of gender wage gap. Now we will concentrate on the gender differences in returns to labor market characteristics. Table 3 provides the quantile regressions by gender to study the gender differences in returns to basic labor market characteristics.
The returns to age are higher for females than for males in the labor market. Remember that age is a proxy for labor market experience, and that women in our sample are younger than men. More importantly, the gender differences in returns to age increase as we move up the wage distribution. At the seventy-fifth percentile, female wages increase by almost 6 percent with one year of age, whereas male wages increase by about 3 percent. Note that women in the sample are younger and thus may have higher returns. On the other hand, males seem to enjoy higher returns to tenure than females do.
Note that returns to education paint a different picture. Returns to a high school degree are higher for a female than for a male. Moreover, the gender differences in returns to a high school degree increase as we move up the wage distribution. At the twenty-fifth percentile, the returns to a high school degree is 6.44 percent for a female vs. 4.46 percent for a male, i.e. the gender gap in returns to a high school degree is 1.98 17 . We observe that the gender gap in returns to high school increases monotonically along the distribution. Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1
A different pattern is observed for vocational high school and college degrees. Males have higher returns at the lower end of the distribution, whereas females have higher returns at the higher end. For example, at the twenty-fifth percentile, a male with a vocational high school degree earns 5 percent more than a male without a high school degree. At the same percentile, the returns to a vocational degree is 2.6 percent for a female. Returns to a college degree at the same percentile is 11.2 percent for males and only 7.3 percent for females. As we move up the distribution, women have consistently higher returns. At the seventy-fifth percentile, women have higher returns than men and the differences are getting larger. The returns to a vocational degree is 48 percent for females and 36 percent for males. Note that college premium is very high. The OLS result indicate that the returns to college are about 73.5 percent on average. The quantile regression results indicate returns of more than 100 percent at the upper half of the wage distribution. At this level, the gender gap in returns to a college degree is comparatively smaller at the top of the distribution.
The quantile regressions by gender indicate clearly that the returns to labor market characteristics differ for males and females. We observe that females enjoy returns to certain labor market characteristics, such as age and education. Recall that controlling for differences in characteristics, we revealed a larger gender wage gap than what was observed in the data. It is now time to decompose the gender gap into two parts, one stemming from differences in characteristics, the other from differences in returns to quantify the discrimination in the labor market. 
Decomposition Results
FIigure 3 shows the gender gap at each quantile for various counterfactuals constructed using male returns to female characteristics. It answers the following question: If males had female characteristics but were rewarded as if they were males, what would the gender gap have been? The simple answer to that question is, the gender gap would have been wider than what we observe. Controlling for basic characteristics, such as education, age and tenure, widens the gender gap considerably, especially at the top half of the distribution. At the median, the gender gap increases from 6.47 percent to 8.99 percent; at the 75 th quantile, from 3.75 percent to 9.92 percent.
Observe again that the gender wage gap calculated at each percentile reveals a positive gap for the upper part of the wage distribution. In other words, raw data indicates that females have higher wages at the highest decile of the wage distribution. One of the most interesting results of the decomposition refers to this part of the distribution. When we construct a counterfactual wage distribution where female characteristics are being rewarded by male returns, we observe that the gender wage gap becomes negative at the top decile of the wage distribution as well. The gender wage gap at the ninetieth percentile changes from 4.99 percent to -4.76 percent, using only basic controls. In absolute value, this refers to a change of 10 percent.
Controlling for potentially endogenous characteristics such as industry, occupation and firm size, we can explain some part of the gender gap, especially between the 25 th and 75 th quantiles. The unexplained part of the gender gap shrinks from 7.8 percent to 4.83 percent on the 25 th , and from 9.92 percent to 3.22 percent on the 75 th quantile. Note that this is a very conservative estimate of the unexplained part of the gender gap as these variables fail to contribute to explaining the gender gap if women are selected into industries, occupations and firms. The reciprocal exercise provides results that move in similar directions. The question for FIigure 4 is as follows: If females had male characteristics but were rewarded as females, what would the gender gap have been? Once again, the gender gap would have been wider. Controlling for basic characteristics widens the gender gap, however, adding controls for various firm-level characteristics explain smaller parts of the gender gap. When all controls are included, the gender gap does not seem to be much smaller than the observed gender gap. Moreover, it becomes considerably wider at the lower and at the upper part of the distribution.
To sum up, the decomposition results reveal that the gender gap in wages stem from differences in returns to labor market characteristics. If we assume that males had female characteristics, controlling for basic characteristics actually widens the gender gap, but including firmlevel controls help explain some of it. On the other hand, if we assume that females had male characteristics, we find that the gender gap becomes much wider, and even when we include all controls, we fail to explain the gender gap.
Conclusion
In this paper, we study the gender wage gap along the wage distribution in Turkey, using a firm level data set. Two striking patterns emerge when analyzing raw data. The gender gap seems to be very close to zero at the lower end of the distribution. Moreover, at the higher end of the distribution, it looks as if men earn less than women. Following the literature, we conduct quantile regressions to shed light on the gender gap along the entire wage distribution. We start by assuming that the returns are the same across genders, and concentrate on the gender wage gap controlling for differences in characteristics. We find that controlling for education widens the gender gap considerably. When education, potential labor market experience and tenure are taken into account, women earn about 8 percent less than men at the median. At the higher end of the wage distribution, women earn 4.5 percent less than men, contrary to what the raw data suggests. Adding arguably endogenous variables such as industry, occupation and firm-level variables reduce the gender wage gap. The largest reduction happens around the median. On the other hand, we find that there is a sizeable gender gap that cannot be accounted for by differences in characteristics at the upper end of the wage distribution.
Then, we focus on differences in returns, estimating separate quantile regressions for males and females. We find that the returns to labor market characteristics are different for males and females. Moreover, the gender gaps in returns, especially in education, deepen as we move up the wage distribution.
Differences in characteristics and in returns indicate that we should decompose the gender wage gap into a part stemming from differences in characteristics and a part from differences in returns. We try to answer the following question: If males had female characteristics, what would the gender gap have been? Controlling for education, we find that the gender gap is actually much larger than what the raw data indicates. Including other controls, we can explain about half of the gender gap around the median, and even less at other parts of the distribution. The analogous question for males tries to document the counterfactual gender gap constructed from male characteristics being rewarded by female returns. This counterfactual gender gap is even larger. Controlling for education widens the gender gap and including other controls can only reduce it to the observed gender gap at best. In other words, the decomposition exercises indicate that the gender wage gap originates in large part from differences in returns.
